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Introduction
The developed solution enables the pre-
sentation of animations and 3D virtual
reality (VR) on mobile devices and is
well suited for mobile learning, thus
creating new possibilities in the area of
e-learning worldwide. Difﬁcult relations
in physics as well as intricate experi-
ments in optics can be visualised on mo-
bile devices without need for a personal
computer (Figure 4.2-1).
Mobile devices are more common than
PCs or laptops all over the world but
especially in developing nations. They
allow internet access also in regions
were ﬁxed-line data networks are not
widespread. Because engineered for
usage in daily live for business and pri-
vate issues the user interface of mobile
devices is more self explaining and
easer to handle. Also no lengthy booting
procedures and program starting rou-
tines must be performed. Typically, mo-
bile devices are switched on all the time.
This helps to use mobile devices without
being distracted because of necessary
high technical knowledge by the user.
Hence we recommend to use them for
e-learning purpose an approach, called
mobile learning. At the same time it in-
creases ﬂexibility combined with a high
degree of context awareness. It ﬁts espe-
cially to younger people with their high
educational needs all over the world.
Further, for building up learning arran-
gements in developing nations one can
reach younger people more often via
mobile devices than via PC/laptop and
ﬁxed-line data network infrastructure.
Recent developments in advanced dis-
play technologies and high computatio-
nal performance on mobile devices
open new methods for the visualisation
of content like ﬁgures, animations and
virtual reality [2] – [3]. A critical issue is
the adaptation of content both to the in-
dividual functionality of a device and its
display [4] and to the usability of those
devices in learning arrangements.
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Paradigm of e-Learning in Optics
and Photonics [1]
Our approach is based on three particu-
lar ideas: (i) the shift of computational
intensive calculations to the server, (ii)
the automated adaptation of the media
format andVR description to the mobile,
(iii) the deﬁnition of learning scenarios
best ﬁtted to mobility.
Performed examples of animations
In the context of science, a picture re-
presents an image of a state at a given
moment in time. This interpretation may
be well suited for time-invariant states,
e.g. in the case of the well-known state
of matter diagram originating from ther-
modynamics. A similar success can be
achieved when depicting time-invariant
states originating from the theory of
electricity, e.g. the distribution of
streamlines of the ﬁeld. However, most
of the occurring states and processes in
nature are dynamic, i.e. they develop
over time, so that a momentary still-fra-
me alone is not sufﬁcient to capture their
evolution over time. The inﬂuence that
passive components in an alternating
current have on voltage can be visuali-
sed well and unambiguously by anima-
ting the current or power distributions.
For instance, the sense of complex for-
mulas like Fourier-approximations [5] –
[6] can be visualised very easily by ani-
mations. To solve this task, image
sequences have to be generated with the
necessary temporal resolution and have
to be furthermore well-ordered. The ani-
mation is performed by the sequence of
33 frames computed for n = 0 to n = 32.
Figure 4.2-2a to 4.2-2h are presenting
frames integrated in the Fourier-Animati-
on with a increasing of number n.
Modern techniques allow for an efﬁci-
ent computation of such image sequen-
ces and their subsequent viewing: This
way scientiﬁc animations and Virtual
Realities in 3D are created.
Fig. 4.2-1: Mobile phone running
3D VR performed simulation
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FRAMES OF ANIMATED SEQUENCES ON
MOBILE DEVICES
Fig. 2 a: n = 0
Fig. 2 e: n = 4
Fig. 2 g: n = 10
Fig. 2: Computed frames integrated in the Fourier-Animation
Fig. 2 c: n = 2
Fig. 2 b: n = 1
Fig. 2 f: n = 5
Fig. 2 h: n = 31
Fig. 2 d: n = 3
